To avoid exploitaiton of host communities, many commentators argue that subjects must receive the best methods available worldwide. Others worry that this requirement may block important research intended to improve health care, especially in developing countries.
To resolve this dilemma, we propose a framework for the conditions under which it is acceptable to provide subjects with less than the best methods. Specifically, institutional review boards should assume a default of requiring the "worldwide best" methods, meaning the best methods available anywhere in the world, in all cases.
However, institutional review boards should be willing to grant exceptions to this default for research studies that satisfy the following 4 conditions: (1) scientific necessity, (2) relevance for the host community, (3) sufficient host community benefit, and (4) subject and host community nonmaleficence. (Am J Public Health.
2004;94:923-928)
THE DISTRIBUTION OF HEALTH care around the world is marked by dramatic inequalities. Individuals in developed countries typically have access to safe water, new vaccines, and effective medications; individuals in developing countries often have access to little or no health care at all. These inequalities in health care have contributed to significant inequalities in health, with individuals who happen to live in the developing world experiencing far greater disease burdens and far shorter lives than individuals in the developed world. These inequalities have also led to a debate over what clinical investigators can do to improve health care in developing countries and thereby reduce health disparities between rich and poor. [1] [2] [3] [4] [5] [6] To protect host communities from exploitation, most commentators argue that efforts to improve health care in the developing world should never involve research that uses less than the "worldwide best" 7 methods, meaning the best methods available anywhere in the world. [8] [9] [10] [11] [12] [13] [14] [15] Most notably, paragraph 29 A ban on research using less than the worldwide best methods would definitively address the potential for such research to exploit host communities. Yet, such a ban may also block important research designed to improve health care for the world's poor. Is it possible to address the potential for exploitation while allowing research that has the potential to benefit the host communities?
The debate over what standard of care should be required for individuals participating in research trials typically focuses on research conducted in developing countries by investigators from developed countries. This focus makes sense. Most clinical research is conducted by investigators from developed countries, and most communities lacking access to good health care are located in developing countries. Nonetheless, researchers from developing countries may also exploit host communities. And communities in developed countries sometimes lack access to the best methods available worldwide, increasing the potential that they may be exploited. A complete analysis, then, should address the potential for exploitation independent of the nationality of the investigators, or the geographic location of the study.
SCIENTIFIC NECESSITY
Some critics argue that research using less than the best methods available worldwidemedications, procedures, interventions, vaccines-is never scientifically necessary. 9, 10, 15 They conclude that requiring the best methods in all cases would allow investigators to obtain the same scientific information while providing greater benefits to subjects. This argument has focused on the controversial HIV vertical transmission trials. So-called long-course treatment, also known as the 076 regimen, was-and remains-the best method for preventing transmission of HIV infection from mother to child. Unfortunately, the "early prenatal visits, intravenous infusion during labor, and cost" associated with long-course treatment make it neither affordable nor feasible in developing countries, where the burden of HIV disease is greatest. 17(p786) To identify a method to help individuals in developing countries, investigators compared a less expensive, more easily administered "short course" of zidovudine (AZT) to what these individuals typically receive to prevent vertical trans- [8] [9] [10] 13 Before the start of the shortcourse trials, data from South Africa showed wide variation in the HIV vertical transmission rate in untreated individuals over time, even at the same location. 18 These data provided compelling evidence, ex ante, that any assessment of short-course AZT needed an untreated control arm to determine whether the intervention was better than no treatment at all. This need for a notreatment control arm was confirmed by the results of the trials themselves.
The transmission rates found in the trials-18.9% to 27.5% in the placebo arm 19-23 and 9.9% to 18% in the short-course armconfirm that an equivalence trial could well have shown a longcourse transmission rate of 8%, and a short-course transmission rate of 17% (Table 1) . Comparing this short-course transmission rate to the 076 placebo transmission rate of 25% would suggest that short-course treatment is better than placebo and possibly worth pursuing. Yet, the variability in the placebo transmission rate reveals that the placebo rate in an equivalence trial might have been 19%, suggesting that short-course treatment was not worth pursuing. The important point is that this result was a realistic possibility at the outset, implying that the trials needed a no-treatment arm to determine whether the short course was better than no treatment at all. The literature, perhaps shaped by the debate over the HIV vertical transmission trials, has focused on what investigators may use as controls in clinical trials. Yet, a total ban on research using less than the best methods would also prevent investigators from assessing active agents that are expected to be less effective than the worldwide best methods. This frequently overlooked implication of a total ban on less than the best methods is illustrated by the landmark nevirapine trials.
Approximately 75% of HIV vertical transmission occurs during or after delivery. 24 Thus, a treatment administered during delivery might offer a feasible, economical way to reduce HIV vertical transmission in developing countries, despite the fact that it would not affect the 25% of transmission that occurs during gestation. 25 This line of reasoning led investigators to nevirapine, a well-tolerated, low-cost, potent antiviral. A single 200-mg oral dose of nevirapine given during labor passes quickly through the placenta and has a long serum half-life. 26 Hence, a single dose of nevirapine given to the mother during labor, and to the infant within 72 hours of birth, might offer a feasible and affordable treatment for vertical HIV transmission in developing countries. Because nevirapine does not offer protection against the approximately 25% of vertical transmission that occurs in utero, it was recognized at the time that it would be less effective than long-course AZT therapy. Hence, the requirement that trial participants receive the worldwide best methods implies that participants may not receive nevirapine alone, precluding assessment of nevirapine as a single agent. The human costs of this requirement are highlighted by the fact that trials conducted on nevirapine as a single agent have revolutionized perinatal HIV treatment in developing countries, potentially saving millions of lives. 27 Determining whether a trial using less than the best methods is scientifically necessary requires clinical judgment based on the relevant probabilities: What are the chances the trial will answer an important question? What are the chances the same question can be answered by a trial using only the best methods? Because there is no infallible algorithm to answer these questions, institutional review boards will have to decide whether to allow less than the best methods on a case-by-case basis. To maximize subject benefit, institutional review boards should assume a default of requiring the best methods in all cases. From there, institutional review boards should allow research using less than the best methods only when scientifically necessary to answer an important question.
HOST COMMUNITY RELEVANCE
Provision of the best methods to everyone in the world would render incremental improvements in health care for developing countries otiose. To take just 1 example, approximately 10 million children die each year from diseases that could be prevented by aid amounting to less than 1% of the gross national product of developed countries. 28, 29 Provision of such aid would save millions of lives and render unnecessary any research to assess whether less than the  HEALTH POLICY AND ETHICS FORUM  best methods may be partially effective in combating these diseases. Tragically, this aid has not been provided. In this context, research using less than the best methods sometimes represents the best hope for communities in developing countries to address their most significant health needs. When it does, when these trials address an important health need of communities in developing countries, the moral importance of helping the poor provides a strong argument in their favor.
SUFFICIENT HOST COMMUNITY BENEFIT
Even when scientifically necessary, and relevant to an important health concern of the host community, research using less than the best methods retains the potential to exploit host communities by failing to provide them with a fair level of benefits. The fairness of the benefits to the host community depends on the burdens and risks it bears and the extent to which others benefit from its participation in the trial. 30 In particular, as the host community assumes greater burdens, or others enjoy greater benefits from its participation, the institutional review board should insist that the host community receive correspondingly greater benefits to ensure a fair trial. Beforehand, it may be unclear whether the tested method, even if proved effective, will be implemented in the host community. In such cases, the fact that the trial addresses an important health concern may not in itself offer a fair level of benefits. Similarly, trials may produce so much benefit for others that the information provided to the host community does not represent a fair proportion of the overall benefits. 11 In these cases, the host community should receive additional benefits, such as development of clinics or training of nurses, to ensure that the overall benefits it receives are fair given the burdens it experiences and the benefits others receive from its participation.
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The need for a fair level of benefits highlights the fact that a ban on research using less than the worldwide best methods, although intended to minimize the potential for exploitation, may increase it in practice. To ensure that the host community receives sufficient benefits, investigators might focus their research on methods that the host communities can implement, if proved successful. Insisting that investigators use the worldwide best methods may force them to abandon these attempts to assess methods that can be implemented in the host communities, thereby increasing the chances for exploitation.
SUBJECT AND HOST COMMUNITY NONMALEFICENCE
The principle of nonmaleficence implies that research using less than the best methods should be allowed only when it will not make research subjects or the host community prospectively worse off. 31 To satisfy this requirement, such research should not harm the existing health care system. For instance, research should not rely on nurses or laboratories that are needed to care for patients in the host community. Second, it is important to ensure that research using less than the worldwide best methods does not make subjects prospectively worse off than they would be in the absence of the trial. Provided there is clinical equipoise between the proposed new treatment and the local methods of care, individuals who enroll will receive either the methods they would have received otherwise, if any, or a method not known to be inferior to it. 32 When this condition is met, research participation can offer subjects an important benefit by providing access to medical interventions not otherwise available to them. Satisfaction of these 4 conditions-scientific necessity, host country relevance, sufficient benefit, nonmaleficence-ensures that research using less than the worldwide best methods addresses an important health concern of the host community and offers the host community sufficient benefit without making subjects worse off. This potential to help the world's poor provides an important ethical argument in favor of allowing such research.
POSSIBLE OBJECTIONS

These trials violate investigators' clinical obligations. The US National Bioethics Advisory
Commission and others argue that researchers gain moral obligations to provide the best care possible when they enter into clinical relationships with research subjects.
31, [33] [34] [35] This view implies that investigators should not conduct research using less than the best methods even when it satisfies the 4 conditions outlined: a potential for future benefit, no matter how great, cannot justify the violation of researchers' obligations to provide present subjects with the best methods. Although this argument seems compelling, it is not clear that it accurately reflects clinicians' obligations. Clearly, investigators have clinical obligations that go beyond the scientific needs of particular research trials. Investigators cannot justify trials using less than the best methods simply by arguing that in the absence of the trial, subjects would receive nothing. For instance, an investigator working in the developing world cannot decide against providing her subjects with cardiopulmonary resuscitation at little or no cost simply on the grounds that, in her absence, they would not receive it. At the same time, investigators' clinical obligations do not seem to imply they must provide the worldwide best methods in all cases. It is widely agreed that investigators assessing whether aspirin reduces mortality from heart attacks in a developing country would not be required to provide subjects with coronary artery bypass surgery, 36 much less coronary intensive care in case of a myocardial infarction. 37 am not obligated to do so. Physicians' obligations to their patients are similarly shaped by the relevant costs. This is obvious, although often implicit, in the context of standard medical care. To take an example relevant to developing countries, the Elizabeth Glaser Pediatric AIDS Foundation devoted a $100 million grant from the US Agency for International Development to blocking vertical transmission of HIV from mother to child in the developing world. 41 Long-course AZT therapy (the 076 regimen) is the worldwide best method for blocking vertical transmission of HIV from mother to child. Hence, the claim that clinicians are obligated to provide those for whom they care with the best methods implies that the clinicians working on this project are obligated to provide long-course AZT to block vertical transmission of HIV. Assuming a cost of $250 per mother-child pair treated, provision of long-course AZT would translate into approximately 65 000 fewer HIV-infected children compared with the background infection rate without treatment. Conversely, devoting the same money to single-dose nevirapine, at $4 per motherchild pair, translates into approximately 270 000 fewer HIVinfected children compared with the background infection rate without treatment. That is, providing nevirapine rather than long-course AZT has the potential to save an additional 200 000 lives.
This difference supports the claim that the foundation made the ethically appropriate choicesupply nevirapine-even though its decision entails that the foundation's clinicians will fail to provide the worldwide best methods to block vertical transmission when they could have done so. This conclusion suggests that the provision of less than the best methods can be consistent with physicians' clinical obligations when providing the best methods would entail unacceptably high costs. Determining exactly how high the associated costs must be to justify providing less than the best methods will be difficult, and institutional review boards will have to use their judgment. Under the proposed 4 conditions, researchers may use less than the best methods only when their use is scientifically necessary to address an important health concern of the host community. Insisting that researchers provide all subjects with the best methods in such cases would entail a high cost, represented by the importance of the health concern that thereby goes unaddressed.
2. These trials rely on a double standard. Some commentators argue that it is unethical to conduct research in the developed world using less than the best methods. Hence, allowing such trials in the developing world relies on a double standard: "Acceptance of a standard of care that does not conform to the standard in the sponsoring country results in a double standard in research. Such a double standard . . . permits research designs that are unacceptable in the sponsoring country." 8(p854) The fact that a particular trial design is allowed in one place but not another does not in itself constitute a double standard. 42 For there may be relevant differences-environmental, genetic, social, cultural differencesthat render the same design acceptable in one place, but not the other. To take a straightforward example, no one would argue that approving research using bovine-derived drugs in the United States but not in India constitutes an ethical double standard. Because patients in developed countries typically have access to the worldwide best methods, research using less than the best methods typically does not have sufficient social value to justify its risks. In contrast, such research may have sufficient social value in developing countries, where the existing standard of care is something less than the worldwide best. This suggests that research using less than the worldwide best methods can be ethically acceptable in developing countries, even though the very same research would be unethical in a developed country.
Furthermore, when a developed country makes a reasonable decision not to provide a worldwide best treatment on grounds of cost-effectiveness, it may be acceptable to conduct research in that country on less effective methods. 43 For instance, a new type of erythropoietin has been developed that is expected to be as effective as existing versions for postchemotherapy supportive care, and more easily administered. During the time this newer drug is on patent, it is likely to be very expensive, and a developed country may decide on cost-effectiveness grounds to provide its citizens with the older, less-convenient version. Assuming this decision is a reasonable one, it seems ethically acceptable to conduct trials in that country that compare proposed new treatments to the older version, rather than the worldwide best version. 3. These trials are counterproductive. Some critics argue that research using less than the best methods may be counterproductive, reducing pressure on host governments to reform, or pharmaceutical companies to provide treatments at an affordable price. "The issue of the affordability of drugs should be tackled by getting governments, pharmaceutical companies, donors, and other international agencies to cooperate in making drugs cheaper rather than by looking for other, probably inferior, regimens for people in lessdeveloped countries." 44(p842) This possibility highlights the importance of assessing the ethical acceptability of research  HEALTH POLICY AND ETHICS FORUM  using less than the best methods in light of all feasible alternatives. If an individual study, or even series of studies using less than the worldwide best methods would impair a realistic chance that the host country will receive state-of-the-art health care for the condition under study, such studies should be prohibited. However, when there are no realistic alternatives for the foreseeable future to address the health concern in question, use of less than the worldwide best methods may represent the best hope for the host communities. Here too, institutional review boards must use their judgment. What are the chances that the research use of less than the best methods will lead to the development of a feasible and economical treatment? What are the chances, in the absence of these trials, that the best methods will be provided for the condition in question?
SUMMARY
Critics rightly point out that research using less than the worldwide best methods has the potential to be scientifically unnecessary, counterproductive, exploitive, inconsistent with investigators' clinical obligations, and based on an ethical double standard. Fortunately, these possibilities, although important, are not inevitable. Investigators should be allowed to use less than the worldwide best methods only when doing so is ethically appropriate and has the potential to provide sufficient benefit for the host communities.
Specifically, institutional review boards should assume a default of requiring the best methods in all cases and approve research using less than the worldwide best methods only when it satisfies the following 4 conditions: (1) scientific necessity: investigators must use less than the worldwide best methods to answer the scientific question posed by the trial; (2) relevance for the host community: answering the scientific question posed by the trial will help address an important health need of the host community; (3) sufficient host community benefit: the trial will produce a fair level of benefit for the host community; and (4) subject and host community nonmaleficence: subjects and the host community will not be made prospectively worse off than they would be in the absence of the trial. DEFINING THE BOUNDARY between public health research and practice remains a critical challenge within the evolving field of public health ethics.
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1 To achieve their mission and meet their responsibilities, public health practitioners in government agencies systematically collect data for surveillance, disease control and prevention, and program development and evaluation. The objectives and methods of these practice-based activities often overlap with those of researchers. As a result, it is sometimes difficult to determine which public health investigations constitute research, as defined and governed by federal human subjects regulations, and which represent public health practice, as authorized and governed primarily by state public health laws. In January 2002, the National Center for HIV, STD, and TB Prevention (NCHSTP) at the Centers for Disease Control and Prevention (CDC) convened a 2-day workshop to examine a series of questions in public health ethics, drawing on case studies from NCHSTP projects and the expertise of a diverse group of invited participants (listed in our Acknowledgments). The workshop was aimed at informing efforts to ensure the ethical conduct of NCHSTP projects and more broadly at contributing to ongoing national discussions concerning the ethical conduct of public health practice. In this article, we present 2 case studies discussed at the workshop that illustrate the ethical dilemmas inherent in distinguishing public health practice from research, and we consider their ethical implications for future efforts to redefine or clarify the research-practice boundary.
Within public health, the prevention and treatment of what are sometimes described as "social diseases" present special challenges. For example, people at highest risk for HIV infection,
